There is limited scientific information on the relationship between tooth shade, age, gender, and skin color in black Africans. This lack of knowledge may impact the ability of the prosthodontist to select artificial teeth for completely edentulous patients. This study explores the possibility of a relationship between tooth shade, gender, age, and skin color in a black African population.
Introduction
Selection of an appropriate tooth shade for edentulous patients is an important part of complete denture fabrication. 1 It has been shown proper shade selection has a positive impact on the patients' perception of esthetics and, ultimately, the acceptance of their dentures. 1 Although the dental literature is replete with anecdotal references about denture esthetics, it is an imprecise area combining both scientific and artistic principles. 2 These principles have been combined to give specific guidelines in teeth shade selection particularly among the multiracial communities. Little has been reported for a black African population.
Various studies have been conducted on the various determinants of color, i.e., value, hue, and chroma. Black's 3 work published in 1908 was the first reference in the dental literature showing the importance of value in the shade determination process. He stated the best esthetic result was obtained when the proper color (hue) and translucence (value) were determined. 3 He believed value was of greater importance than hue. This view was also supported by Clarke 4 and Preston and Bergen. 5 Various tooth shade guides have been developed through the last century 6 , but these have been essentially useful in patients with healthy natural teeth that could be used for comparison with the guide. However, in edentulous patients the use of a shade guide, photo colorimetric analysis, and digital shade analysis devices are limited. Hence, the prosthodontist has to look elsewhere for other guidelines for the selection of the proper shade of artificial teeth in completely edentulous patients. This is particularly true in a black African population where complete edentulism occurs at an early age due to widespread periodontal disease and the inadequacy of oral healthcare. 7 Several factors such as age, sex, and skin color have been proposed as aids for artificial tooth selection, and numerous methods have been devised for the evaluation of reliable esthetic factors in determining artificial tooth selection for edentulous patients in predominantly white populations. 8 To date, no universally reliable method of determining tooth shade has been found and coupled with the fact there is limited scientific information on the relationship between tooth shade and these criteria in black African populations.
The color of the hair has been suggested by some dentists as a guide, but this is unreliable and can be inaccurate because hair color changes more rapidly than tooth color. Also, a person can change the color of their hair at will. 9 The color of the eyes has also been proposed as a guide to the color of the teeth, but this is questionable since the iris is so small compared to the face and the eyes are not close to the teeth. 9 Most authors favor the use of facial skin tones as a guide to tooth selection. 9 Some have said people with fair complexions have teeth with less color range and color saturation thus, the teeth are lighter and in harmony with the colors of the face. Also, it has been said people with dark complexions generally have darker teeth that are in harmony with the color of the face. 9 However, it was found tooth shade has an inverse relationship with skin color, i.e., the lighter the skin tone the darker the tooth shade. 10 This study is similar to previous studies performed among multiracial populations in which dark-skinned people required a lighter tooth shade. 11 Primary teeth have been shown to have lighter value than permanent teeth. With respect to permanent teeth, tooth shade has been shown to have a direct relationship to age. As the age increases, there is an increase in dentin deposition which ultimately leads to darkening of the teeth. 9, 11, 12 In a study conducted by Zhou JP et al. 13 it was found teeth coloration fluctuates within Subjects with any tooth abnormality, intrinsic tooth stains, dermatological diseases, or those undergoing treatment for dermatological diseases on their facial skin were excluded from the study. Women with facial make-up such as lipstick were advised to remove it.
Tooth shades were divided into two categories according to value, A1, B1, A2, B2, C1, A3, A3-5, B3, C2, and C3. Skin tones were also divided into two categories (light and dark).
Data was analyzed using SPSS version 11. The analysis used included frequency cross tabulation, chi-square analysis, and the Fisher's exact test.
Results
The results of this investigation indicated there was a statistically significant difference between women and men with respect to tooth shade. More women (39.2%) had a lighter tooth shade than men and more males (20.7%) had a darker tooth shade than their female counterparts (13.7%) (χ 2 = 7.67, df=1, p=0.0056) ( Table 1 ).
The percentage of light tooth shades within the age groups decreases with age, and the percentage of dark shades within age group increases with age. This was found to be statistically significant (Fishers exact test, P=0.000) ( Table 2) .
One hundred and four subjects (49.1%) fall within the A2 category, while C3 was the least (1.9%). Generally, 139 (65.6 %) subjects belonged to the light shade category, while 73 (34.4 %) subjects fell within the dark shade category (Figure 1 ).
Eighty-one (38.2%) subjects perceived their tooth shade to be good, while the majority of the subjects, 115 (54.3%), perceived their tooth shade to be fair. Thirteen (6.1%) subjects perceived their tooth shade to be poor, while 3 (1.4%) were not sure ( Figure 2 ).
One hundred eighteen (55.7%) subjects had a dark skin tone, while 94 (44.3%) subjects had a fair skin tone. One hundred and thirty nine (65.6%) of the subjects required light tooth shades and only 73 (34.4%) required dark tooth shades. Of the 94 subjects with fair skin, 63 the period spanning the initial and final stages of puberty. This is characterized by a decrease in hue and value and an increase in chroma.
In addition, gender influence on tooth shade has been a subject of controversy. While some authors believe there is no significant relationship between gender and tooth shade, others believe there is a relationship between gender and tooth shade.
9,11
Current concepts on tooth shade selection consider the patient's perception of his or her tooth shade and color when selecting the appropriate tooth shade, especially in edentulous patients. 2, 14, 15 No scientific support to this hypothesis exists at this time because many factors may influence the patients' choice of shade and color, especially in black African populations where white teeth are regarded as an element of beauty.
The aim of this study was to investigate the relationship between tooth shade and skin color, age, sex, and patients' perception of their tooth shade in a black African population.
Methods and Materials
A total of 212 individuals, 100 (47.16%) men and 112 (52.84%) women, aged 15 to 79 years (mean age being 32.11 ± 14.62 years) who had just undergone scaling and polishing participated in this study.
One investigator, calibrated for determining tooth shade, performed all examinations. A Vita Lumin (Vita Zahnfabrik H. Rauter GmbH & Co. KG, Bad Säckingen, Germany) shade guide was used to examine either the maxillary right or left central incisor one of which had to be free of any restoration, extrinsic stains, and caries-free for inclusion in the study. Table 3 ).
In terms of how patients rate the perception of their tooth color, 55 (67.9%) subjects out of 81 who rated their tooth shade to be good had light shade while 26 (32.1 %) had dark shade. In addition, 76 subjects (66.1%) out of 115 who rated their perception to be fair fell within the light tooth shade category while 39 subjects (32.9%) fell within the dark shade category. Six (46.2%) out of 13 who rated their tooth shade to be poor had a light shade, whereas the majority of them (53.8%) actually fell within the dark shade category (Table 4 ).
There was no statistically significant difference between subjects' perception of their tooth color and tooth shade (χ 2 =2.379, df=2, p=0.304) ( Table 4) .
Discussion
Selection of teeth for edentulous patients when all records of form, color, and size have been lost requires knowledge and understanding of a number of physical and biological factors directly related to the patient. 9 The dentist is in the best position in the patient care process to accumulate, correlate, and evaluate biomechanical information to facilitate the selection of teeth to meet the individual esthetic and functional needs. 9 Various pre-extraction visual aids like patient photographs, matching teeth of close relatives, or matching extracted teeth of the patient have been proposed in some prosthodontic texts but with little or no scientific support. 2, 9 These pre-extraction visual aids or guides may provide information regarding form and shape but not the shade of teeth.
It has been suggested the color of the face should be the basic guide to tooth color. 9 Specifically, it is suggested the brilliance (value) of the teeth must correspond to darkness or lightness of the facial skin tone while the hue must harmonize with facial color and the color saturation of the teeth color must also correspond with the saturation of facial color. 9, 11 However, this study indicated there was no significant relationship between facial skin color and tooth shade (χ 2 =0.158, p=0.691). The findings did not agree with the findings of Jahangiri et al. 11 and N'Guessan et al. 10 who found significant inverse relationship between tooth shade value and skin color.
A perception among prosthodontists and restorative dentists has been individuals with darker skin color have lighter teeth shade. But this may not be the case since many extrinsic and intrinsic factors may affect both the skin color and teeth shade. A disagreement between the results of the present study and previous studies may be due to variations in sampling methods employed and also due to the fact there are no sharp contrasts between various skin tones in black African populations compared to the populations in previous studies. The majority of the population in this study (both light and dark skinned) required a light tooth shade value rather than a dark tooth shade value ( Figure 1 and Table 3 ).
Historically, some have linked tooth shade to age. 9, 11, 12, 13 This study showed there is a significant relationship between patient's biological age and tooth shade with the tooth shade becoming darker as the age increases (P<.001). In the present study 73.3% of those aged 61 and above had teeth in the dark range values compared with 21.2% of those who are younger than 21. This is in close agreement with the results of Zhou et al. 13 who reported as the age increases there is an increase in dentin deposition which ultimately leads to darkening of the teeth.
Furthermore, the present study showed a significant relationship between gender and tooth shade ((χ 2 =7.67, df=1, p=0.0056). This result is inconsistent with the findings of Jahangiri et al. 9 who reported there was no significant relationship between tooth shade and gender.
Incorporation of the patients' perception of his/her teeth shade as a criterion in selecting teeth shade has also been suggested. 2, 14, 15 No significant difference was found between patients' perception and tooth shade ((χ 2 =2.38, df=2, p=0.30). It may be possible for the patient to mislead the prosthodontist while choosing a tooth shade. This is more likely in black African communities where light skin complexion and light tooth shade is considered an element of beauty. Hence, it is still the responsibility of the dentist to choose the teeth shade, however, patient satisfaction with the chosen tooth shade is essential.
Conclusions
Within the limitations of this study, the results indicated:
1. Tooth shade value and skin color were not related. 2. Older adults and men are more likely to have darker teeth. 3. A larger and multi center study may further be carried out to know the criteria for tooth shade value selection among the vast edentulous population in our communities.
